Abstract This research collects and analyses the profitability data of Chinese listed companies from 1992 to 2004. Results show that, on average, the profitability of Chinese listed companies has declined over the period. Post-IPO earnings also exhibit a downward trend. A further analysis reveals that changes in listed firms' profitability ratio follow a strong mean reversion pattern.
Introduction
The purpose of this paper is simple: we attempt to collect and analyze the profitability data of Chinese listed firms from 1992 to 2004. In such a short period, Chinese stock market started up from zero, and has developed rapidly ever since. However, numerous problems and conflicts have also cropped up from the development of China's capital market during the corresponding period. Both the regulatory bodies and investors are concerned about these important questions, such as whether the stock market should be reformed, and if needed, how to reform, and where the bottlenecks are. Although the consensus has not yet been reached, one point is gaining wide acceptance: China's stock market will not develop further unless it is reformed. What is more, China's stock market will face the danger of being marginalized in the national economy unless it does develop further.
By examining and summarizing the profitability status of Chinese listed firms in their short period of existence, this paper tries to find clues to some of the current problems faced by China's stock market. Stock market is like a commodity market, and the profitability of listed firms represents the quality of the trading goods. It is important for us to pay close attention to the quality of Chinese listed firms. The great impact of the quality of listed firms on the development of stock market should never be ignored by any reform and development measures. 1 A considerable amount of researches have discovered that factors which determine the quality of Chinese listed firms are the profitability fundamentals. Firm value is influenced by macroeconomic situation, industry development and strategies adopted by the firm. However, these factors influence the firm value through the accounting profitability in the end. When investors value a firm, they rely on the accounting profitability attributes of the firm to a large degree. Therefore, fundamental profitability of all listed firms in the stock market is a must for investors. Though there have been a few researches studying the profitability of Chinese listed firms, systematical analysis is scarce. Nissim and Penman (2001) documented fundamental profitability of American listed firms in the past thirty years, which provided references for investors to analyze financial statements and securities investment.
Following Nissim and Penman (2001) , this paper first builds a framework of profitability analysis of listed firms based on the residual income valuation model. Then relevant ratios are identified as the building blocks of the profitability analysis, including the return on equity and equity growth. Next, further analysis is conducted to find the fundamental value drivers which determine the firm value. Finally, we document Chinese listed firms' fundamental profitability under this structure according to historical data.
It must be pointed out that the purpose of this paper is to document Chinese listed firms' profitability, rather than to interpret the observed phenomenon. And the literal explanation of the data is as brief as possible. Readers who are interested in it can read the tables including data results in detail. The history of Chinese stock market is comparatively short and still in a continuous changing stage. Therefore, the short period performance does not represent the same trend in the long term. Further researches can explore why the event observed in the paper exists and analyzes the significance of this event to the reform of Chinese stock market.
The framework of profitability analysis
This paper focuses on profitability analysis based on residual income valuation model (Ohlson, 1995; Penman, 2004) , which relates a company's value to accounting earnings and book value of equity, a major difference with dividend and cash-flow discount model. Further, residual income analysis brings new insights to profitability analysis. Formula (1) is the residual earnings model:
Where 0 E V is the value of equity at date 0, 0 Equity is the book value of equity, E ρ is one plus the required return for equity (the equity cost of capital), t RE is residual earnings or residual income at date t, and t is a counter of future years beyond the current year, year 0, t=1, 2, 3, …The definition of 
It indicates that residual income of a company in any accounting period is equal to current net income minus return that required by equity in the same period, that is, it can be considered as excess earnings. From formula (1), we can infer that if residual income equals zero in the long-term, the firm's value is the book value of shareholders' equity.
Formulas (1) and (2) indicate that a firm's value is determined by two value drivers: the rate of return on equity (ROE) and the book value of shareholders' equity, given the equity cost of capital constant or impossible to forecast in the long-term. If a company wants to increase shareholders' wealth, ROE must be improved on the basis of the size of shareholders' equity, and shareholders' equity will grow on the premise that ROE is greater than cost of equity capital. Thus, this paper focuses on the analysis of the rate of return on equity and the growth rate of equity.
Analysis of the rate of return on equity (ROE)
ROE is the summary profitability ratio in financial statements analysis, the definition is:
The purpose of profitability analysis is to forecast future profitability. Therefore, ROE is decomposed to more fundamental financial ratios. Understanding these fundamental ratios can help investors predict more accurately the direction of future ROE. In short, the above formula can be expressed as:
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Where, In the formula above, ROA is return on assets, which reflects the return on all assets that would be made without leverage from debt. ROA can be broken down into two components: profit margin (PM, or profit/sales ratio) and asset turnover (ATO). Profit margin captures the profitability of each dollar of sales, which are the whole current profit earned by shareholders, creditors and minor shareholders. And this ratio reflects the firms' ability to control cost and expense. Assets turnover reflects the efficiency of utilizing assets, BC reflects average borrowing cost and LEV is financial leverage equal to liability/equity. Finally, one plus LEV is another measurement of financial leverage, which equals to total assets/equity. The value of ROA minus BC indicates whether liability adds to the firm's value. If ROA minus BC is positive, the earnings from debt is greater than its cost, so borrowing money can increase shareholders' wealth, otherwise earnings from debt can not offset the borrowing cost, then borrowing money is against shareholders' interests. Thus the difference between ROA and ROE is determined by both the result of ROA minus BC and LEV.
Analysis of growth rate of shareholders' equity
As above, residual income valuation model indicates that the decisive drivers of growth in firm's value are the rate of return on equity and shareholders' equity. This section decomposes growth in these two drivers in order to help investors understand the origin of growth in value.
We take the first order difference of Formula 4 and get the growth in ROE from year t-1 to t.
ΔROE-ΔBC is defined as ΔSPREAD, so (6) can be shortly expressed as (7)
According to (7), changes in ROE are influenced by changes in ROA, changes in ROA-BC, changes in LEV and LEV t-1 .
Analysis of growth in equity is the foundation of a firm's future growth prediction. Growth in sales is the most primary driver of growth in common equity. Given that assets turnover is constant, growth in sales needs growth in assets proportionally. Generally speaking, assets increase can be achieved through debt financing or equity finance, that is to say, growth in assets can be obtained by growth in debt or equity. Drawing on the accounting equation, we can deduce the following formulas:
Where Equity is average common equity and Sales is the current year sales. Growth in equity is the derivative of the natural logarithm of equity.
(1 )
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Formula (9) states that growth in equity depends not only on growth in sales but also on the extent of firm's debt financing.
The sample selection
In Section 2, ROE and the growth in equity are the most primary drivers to the growth in firms' value. And factors which determine changes in these two ratios are decomposed. The purpose of this paper, according to this structure, is to summarize and record these ratios and their changes in Chinese listed firms from 1992 to 2004.
We use all available observations on the CSMAR (China Stock Market & Accounting Research) database from 1992 to 2004. Until December 31, 2004, there are 1 492 firms whose common stock is traded on the Shanghai Stock Exchange and Shenzhen Stock Exchange, but CSMAR database provides only 1 331 firms' comprehensive financial statements. In our analysis from 1992 to 2004, the number of observations is 11 037. After eliminating nine financial firms (74 observations) and 1 378 observations lack of necessary data, a total of 9 585 firm-year observations are obtained. In addition, we delete 1 356 firm-year observations (IPO year) 3 . The final sample consists of 8 229 firm-year observations. Table 1 demonstrates the process of sample selection. The distribution of the sample firms' industries and stock exchanges listed at is given in Table 2 . Manufacturing firms take a large percentage in listed firms (54.2%). Firms in other industries appear to be more or less evenly distributed, and the number of firms traded at Shanghai Stock Exchange is greater than that of at Shenzhen Stock Exchange. Many ratios in the present paper have extreme values, usually due to very small denominators. Following popular treatment in accounting research, we winsorize all variables at 1% and 99%.
Profitability analysis of listed firms in China
In this section, we will describe the aggregate level of profitability for Chinese listed firms from 1992 to 2004. Then changes in profitability are compared among years. At last, we analyze firm's post-IPO performance. Table 3 Over all firms and all years, the mean (median) ROE and the mean (median) ROA are 5.1% (7.3%) and 4.1% (4.8%), respectively. The standard DuPont profit margin (PM) and asset turnover (ATO) which drives ROA are given in the Panel 1 of Table 1 . The mean (median) PM and the mean (median) ATO are 4.2% (9.0%) and 0.572 (0.460), respectively. The mean (median) annual borrowing cost of 2.1% (2.2%) is lower than ROA, indicating that liability can improve equity value. With higher leverage for Chinese listed firms, the mean (median) debt/equity ratio reaches 116% (88%). The distribution of both ROE and ROA is skewed to the left, which indicates that the distribution of the two ratios has a fatter left tail.
Panel B in Table 3 documents annual changes or growth of financial ratios and equity. The results in Panel B show that on average, the profitability of listed firms declined from 1992 to 2004. ROE falls annually 1.9% (0.8) on average, however ROA falls an annual 0.9% (0.6%). At the same period, leverage tends to rise among listed firms. Debt/equity ratio increases 13.3% annually. The mean growth rate in equity is 8.6% and the median 4.9%. The mean growth in sale is 22% and the median 34.8%. Table 3 presents only the pooled descriptive statistics of profitability ratios, and they give no indication of the variation and trends over time that is helpful for prediction. Table 4 gives the analysis by year. Then main ratios are analyzed in order to observe changes in these ratios from 1992 to 2004.
Consistent with the results in Table 3 , Table 4 shows that the profitability of listed firms exhibits sharp decline and this decline is monotonous. The mean ROE falls from above 13% in 1993 and 1994 to below 4% after 2001. And the mean ROA falls from above 8% prior to 1994 to below 3% after 2001. The analysis about profit margin and asset turnover implies that the decreasing of ROA results from decreasing of profit margin which falls from above 10% prior to 1997 to below zero after 2002. In the same period, asset turnover, borrowing cost and leverage did not change drastically. From changes in growth of equity and sales, we find an obvious pattern is that the growth of equity decreased drastically, and it maintained below 5% after 2001. The growth of sales is fairly steady and keeps at around 22% for all years except year 1993.
Then, we examine the post-IPO profitability. IPO year is regarded as year 0 for all IPO firms and we observe changes in ROE and ROA in these firms in the following five years. Table 5 indicates that Chinese listed firm's performance is on the decline trend on average. In the IPO year, the mean (median) ROE is 11.1% (10.4%), it is 11.0% (11.0%), 8.0% (9.3%), 6.1% (7.7%), 4.0% (6.8%) and 3.0% (6.1%) during the following five years, respectively. In the IPO year, the mean (median) ROA is 7.4% (6.9%), it is 7.4% (7.1%), 5.9% (6.1%), 4.8% (5.3%), 3.6% (4.6%) and 2.9% (4.0%) during the following five years, respectively. The performance has been on a decline for the whole period during post-IPO period. And the results indicate that these companies being listed before 1999 enjoy higher profitability in the IPO year than those after 1999, and performance is better in some years after being listed. 
Mean reversion in profitability
In Section 4, we analyze and document fundamental information of Chinese listed firms from 1992 to 2004. In this section, we analyze an important property of accounting profitability-mean reversion, which means that profitability does not maintain on an extreme high or an extreme low level in the long term. Firms with high profitability tend to have a decrease in profitability in the future, or vice versa. In the long run, the profitability of these firms with different profitability levels tends to converge. The mean reversion in profitability is observed in matured capital market in developed countries. For example, Nissim and Penman (2001) found the mean reversion in American capital market. The explanatory for the mean reversion in profitability mainly focus on the influence of competition on profitability. In a competitive market, once the profitability is too high, more invertors will enter the market, then the profitability will decrease toward economy-wide levels, vice versa. A low profitability will also lead to the dissatisfaction of investors, the management turnover and changes in strategy, which result in improving profitability.
Studying the mean reversion in profitability and the speed and extent of reversion is helpful for investors to forecast the future profitability. The forecasted profitability is central to investment.
We examine these issues with reference to Fig. 1 . The displays are based on ranking a given measure (such as ROE) in a base year, year 0, forming 10 portfolios from the rankings, and then tracking median values for each portfolio for the following five years. The ranking is done every year. The first portfolio is the group with the lowest ratio and the tenth portfolio is the group with the highest ratio. Other eight portfolios are the second to the ninth group with ratios from low to high. The figures give the mean of portfolio median over the eight sets of calculations. Fig. 1 traces portfolio median of ROE, ROA, profit margin, asset turnover, debt/equity radio, borrowing cost, growth in equity and growth in sales over five years from the base year. Fig. 1 indicates that profitability of Chinese listed firms shows a strong mean reversion pattern, and the reversion speed is fast, the extent is large. Ranking ROE in base year, we get ten portfolios. The 1st portfolio's ROE is only -14.0% in base year, but in the following year, the portfolio turns to be profitable on average-ROE is 1.5%. However, the 10th portfolio's ROE is 23.9% in base year, but reduce to 17% in one year. During the following years, the 1st portfolio enjoys the rising and the 10 th portfolio continues decreasing. They are moving to converge. In t+0, the difference is 37.9% between these two portfolios. But after four years, the difference is only 1.4%. Five years later, the ROE in the 1 st portfolio is greater than the 10 th portfolio. Meanwhile, the other portfolios are facing the similar trend. Higher ROE will go down and lower ROE will rise. In year t+5, ROE in all the portfolios is around 5% on average. ROA and profit margin show the similar mean reversion trend, and the speed and extent is similar to ROE. 4 In contrast, asset turnover shows moderate mean reversion trend. Asset turnovers reduce drastically in the highest two portfolios, but increase slowly in the lowest portfolio. And, with the exception of the highest ATO portfolio, asset turnovers in other portfolios remain fairly constant. So, profit margin is the most important factor which drives decreasing in ROE and ROA. The effect of asset turnovers is non-significant.
Chinese listed firms vary greatly in debt financing and this difference will not disappear as time goes by. From debt/equity ratio figure, debt/equity ratio appears to mean revert to some extent, especially for the highest debt/equity ratio firms which will cut debt drastically in the following years. However, even after five years, the difference of debt/equity ratio is still large, with the highest portfolio is 186% but lowest one is only 47.6%.
The speed of mean reversion of borrowing cost is faster than the debt/equity ratio. In the base year, the difference between the highest borrowing cost portfolio (10 th portfolio) and the lowest portfolio (1 st portfolio) is above 9%, but it reduces to 1.7% in year t+5.
The growth in equity is another important factor that drives the firm's value. The industries with higher return should attract more investment and those with lower return will be difficult to borrow money. The figure of growth in equity shows that growth in equity cannot maintain for a long period. A company cannot always maintain a high growth in equity. On the other hand, it cannot survive if it 4 In the 6 th portfolio of PM, the figure displays a drop. This shape results from the data in 1998. The base year is 1993, the 6 th portfolio of PM have only two firms in year t+5 (1998), with PMs of 0.06 and -3.14, respectively. It is noticed that the -3.14 is an outlier. cannot borrow money. Similarly, growth in sales is not persistent in listed firms. The firms with high growth in sales cannot persist in the following years and the firms with low growth in sales will promote sales. The result in Fig. 1 demonstrates that high growth rate persists for only one year, in the next year there is little difference in growth.
In summary, Fig. 1 shows the mean reversion property for Chinese listed firms. The mean reversion of all ratios excluding asset turnover and leverage has the characters of fast speed and large extent.
Conclusions
This paper documents Chinese listed firms' profitability from 1992 to 2004. We find that on average, the profitability of Chinese listed firms has been on the decline during this period; the post-IPO performance decreased year by year, and the financial ratios exhibit a strong mean reversion property.
Some characters of financial data are not unique to Chinese capital market. For example, the decrease problem in post-IPO's performance is also serious in America stock market (Ritter, 1991) ; Nissim and Penman (2001) also find mean reversion property of profitability in American listed companies. One of the limitations of this paper is that it does not go a step further to explain the reasons behind the profitability changes in Chinese listed firms. Therefore, we hope future analysis could examine the reasons and make contributions to the improvement of the quality of Chinese listed companies and to the development of Chinese stock market.
Rebate Policies was issued in 2000, but in fact effective tax rate changes little for listed firms. With respect to most companies using tax payable method and little companies using tax effect accounting method, this paper ignores the influence caused by deferred tax debit (credit) on income tax expense.
[5] Interest expense = Financial expense = #B110604. Interest expense can not separated from financial expense because of Chinese accounting standard. We can't compute the accurate value of interest expense, so substitute interest expense with financial expense. This simplified calculation leads to higher BC and lower SPREAD.
[6] Minority interest= #B140304
[7] Average total assets = (total assets at beginning of year + total assets at end of year)/2 = (#A100000 at beginning of year + #A 100000 at end of year)/2. If data of total assets at end of year is missing, total assets at the beginning of year is used as a substitute.
[8] Return on assets =ROA= PM*ATO = [Net Income + (1 -tax rate)*interest expense + minority shareholders' gain and lose]/Average total assets, where net income is from financial report (#B150101) or calculated from the data of income statement.
[9] Sales = prime operating income (#B110101). Net prime operating income is a better index to predict sales. But most net prime operating income is lost in CSMAR files, so we use prime operating income to measure sales.
[10] Profit margin = PM = [Net Income + (1-tax rate)*interest expense + minority shareholders' gain and lose]/Sales
[11] Asset turnover = ATO = Sales/ Average total assets.
[12] Average liability = (total liability at beginning of year+ total liability at end of year)/2 = (#A200000 at beginning of year + #A 200000 at end of year)/2. If data of total liability at end of year is missing, total liability at the beginning of year is used as a substitute.
[13] Borrowing cost = BC= [(1-tax rate)*interest expense+ minority shareholders' gain and lose]/ [Average total liabilities +Average minority interest sharing]. Theoretically, dividend on preferred stock should be added in both numerator and denominator. But due to lack of data, preferred stock in listed
